Zucker diabetic fatty rat: a new model of impaired cutaneous wound repair with type II diabetes mellitus and obesity.
Impaired diabetic wound healing is an important current medical issue, mainly concerning patients recovering from complicated operations or patients with ulcers on their feet. The obese Zucker diabetic fatty rat, with a mutation in leptin receptors, may be a good choice for studying impaired wound healing. Male and female rats were fed a diabetogenic high-fat diet. Wound size changes of air-exposed excisional 2 cm circular wounds were measured until Day 10. Wound tissue was analyzed morphologically, histologically, and immunohistochemically. The hydroxyproline content in the granulation tissue (GT) was determined. mRNA expression was assayed by DNA-array analysis and real-time reverse transcription-polymerase chain reaction. Wound-size changes were retarded in diabetic rats and differed between the sexes. Diabetic wounds were characterized by impaired contraction, abundant crust production, increased inflammation, and pus formation. On Day 10, the GT contained a significantly increased amount of intercalated fat tissue and showed an irregular arrangement of GT and collagen fibers. Interestingly, the length of new epithelium was increased in diabetic wounds. The concentration of hydroxyproline in the GT of diabetic animals was significantly decreased to about one half when compared with the nondiabetic controls. The expression of interleukin-6, myeloperoxidase, stromelysin-1, and collagenase-3 was increased in the GT of diabetic rats on Day 10, while the expression of type I collagen and elastin was decreased. Taken together, Zucker diabetic fatty rats exhibited impairments in wound-size reduction, inflammatory response, tissue organization, and connective tissue turnover and are thus proposed as a new model for studying impaired repair.